Early left ventricular remodeling in acute severe aortic regurgitation: insights from an animal model.
Chronic aortic regurgitation (AR) induces left ventricular (LV) hypertrophy and eventually LV dysfunction. While the effects of chronic AR on the left ventricle are well known, the effects of acute AR have not been adequately evaluated. It was hypothesized that the LV tissues would be rapidly remodeled by acute AR, and that the renin-angiotensin system would be involved in that acute remodeling. The early LV adaptations to acute AR were evaluated serially over a period of 14 days, using a rat model. Adaptations were evaluated in vivo by echocardiography, and in vitro on explanted heart tissue after one, two, or 14 days. After 14 days, the left ventricle of AR rats was already significantly hypertrophied and dilated (end-diastolic diameter +16% (p <0.05) versus sham; LV mass +16% (p <0.01) versus sham). A short and transient increase in fractional shortening was observed during the first 48 h after AR induction. The cardiomyocyte cross-sectional area and perivascular fibrosis were significantly increased after 14 days of AR. The number of fibronectin-positive cells in LV sections rapidly increased, as did the fibronectin protein and mRNA content of LV crude homogenates. The expression of pro-matrix metalloproteinase 2 was clearly abnormal after two days. Significant shifts in the expression of angiotensin II receptors were also detected as early as one 1 day. Significant macroscopic and microscopic abnormalities were present in the left ventricle of rats with acute AR, soon after its induction. Considerable hypertrophy, perivascular fibrosis and extracellular matrix (ECM) remodeling were present after only 14 days. These results suggest that, in AR, the myocytes and ECM are affected significantly at a very early stage of the disease.